Ionic factors affecting the association of tyrosine hydroxylase with chromaffin granules in the adrenal medullary cell.
Chromaffin cells were treated with digitonin in medium containing various ions and the efflux of tyrosine hydroxylase from these permeabilized cells was then determined to elucidate a possible influence of cytoplasmic ionic environment on the association of this enzyme with the chromaffin granule. The enzyme efflux was observed with a distinct lag during exposure to low concentrations of digitonin in the medium containing isotonic sucrose. In contrast, a larger extent of the enzyme efflux was observed without any notable delay in the presence of isotonic NaCl. The results were thought to indicate the possibility that the dissociation of soluble enzyme from the granule surface within the permeabilized cells might occur in the presence of NaCl. Furthermore, the interaction between tyrosine hydroxylase and isolated chromaffin granule membranes was directly examined, and this interaction was shown to be inhibited by NaCl. However, the enzyme-granule membrane interaction was also inhibited by KCl and choline chloride. It therefore seems possible to consider that the inhibitory action of NaCl on the association of soluble enzyme with the granule may not be due to the specific action of Na+, but presumably due to the non-specific chaotropic effect of Cl-. On the other hand, the enzyme efflux was markedly reduced by the presence of Ca2+ in the permeabilizing medium, but the enzyme-granule membrane interaction was not affected by Ca2+ at the same concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)